NCBI Molecular Biology Resources
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The National Center for
Biotechnology Information (NCBI)

* Created as a part of NLM in 1988
- Establish public databases
- Research in computational biology
- Develop software tools for sequence analysis
- Disseminate biomedical information

*+ Tools: BLAST(1990), Entrez (1992)
* GenBank (1992)

- Free MEDLINE (PubMed, 1997)

* Human genome (2001)
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GenBank: NeBr's Primary Sequence Database

\: od

Release 129 April 2002
16,769,983 Records
19,072,679,701 Nucleotides

110,000 + Species

W
AR

« full release every two months
* incremental and cumulative updates daily |

. avallable onIy throu h mternet

ftp //ftp ncb| nih. gov/genbank/
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3 Gigabytes of data
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Growth of GenBank

23,600 new/updated sequences per day

Base Pairs of DNA (millions)

[ Base Pairs
=+ Sequences

1984 1986 1988 1990 1992 1994 1996 1998 2000
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RefSeq: NCBI's Derivative Sequence Database

* Curated transcripts and proteins
- reviewed
- human, mouse, rat, fruit fly, zebrafish, arabidopsis

Human model transcripts and proteins
+ Assembled Genomic Regions (contigs)
- draft human genome
- mouse genome
+ Chromosome records
- microbial
- organelle
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RefSeq Resource

- Genome Oriented Resource

- A sequence for each macromolecule Central Dogma:
Chromosome, mRNA, preprotein, mature protein

- Linked on a residue by residue basis

- Objectively non-redundant and comprehensive

Curated Resource

- Authoritative source by genome

- Derived from GenBank but corrected,
merged, extended

- Publicly distributed, Entrez Genomes Web site

Reagents for Genome Annotation and Analysis
Substrate for Functional Genomics
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Integrated WWW Access: BLAST and Entrez
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Basic Local Alignment Search Tool

3

Entrez BLAS

F

What's NEW in BLAST?

vew March 5th 2002: Mew database linkouts from BLAST
results. Results of a BLAST search will now link sequences from
the BLAST results page to the NCBI LocusLink and UniGene
databases. Links to additional databases coming soan

INucleotide BLAST |search for conserved domains e
* Ztandard nucleotide-nuclectide BLAST [blastn + Search the Conserved Domain Database usin:
oearch the Lonserved Lomaimn Database using
* MEGABLAST RPS-BLAST
* Search for short nearly exact matche + Search by domain architecture [DART
fIProtein BLAST |Pairwise BLAST 7
* Standard protein-protein BLAST [blastp] + BLAST 2 Sequences
* PSI- and PHI-BLAST
+ Zearch for short nearly exact matches :
| Genomic BLAST pages 2
+ Human Genome + Anopheles gambiae
ITranslated BLAST Searches + Mouse Genome * Arabidopsis thaliana
+ Rat Genome ¢ Oryza sativa
* IMucleotide query - Protein db [blastz] + Fugu rubripes M w
* Protein quety - Translated db [thlastn] * Zzbrafish Genome + Microbial Genomes

R e » Mucleotide query - Translated db [thlast:
ript format

Human Genome Resources Findageneby ..
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NCEBI Home Genomic Biology »Human OMIM. Guite to genes Below are three views of the BRCAZ locus oodTT
and inherited disarders using different display options. Click the
search[Locustink =] for | maintained by JHU andt image to see the full Mapviewer display
™e Human Genome Brow| COllaborators T oz - mws | ooy e | OthEr genomes
i ine i i RefSeq. Reference i I museLlus
Aguide to onfine information resources CE i oo I SRPOORROPNO ¥
Web Resources Building an information infrastructure contigs, mRNAs, and { Drerin
proteins (4] D melanogaster
BLAST. Compare your A challenge facing researchers toay is the I . C elegans
sequence to the gename  ability ta piece together and analyze the SAGEmap. Gene . B nosns ¥oere i) SCerevisiae
or its gene products. MUIAUCES of data currently being generated -, | SXPrEssion results from f B oo v orgamelles
. through the Human Genome Project. NCBI's SAGE tags mapped 1 S sy ere | Dacteria
Cytogenetics. A Weh site serves an an integrated, one-stop, sequences [ [ 2 ere | viruses
CYLOGENENC IESOUICE O genomc information infrastructure for Sequencing. Summaryof | | © | —
FISH-mapped, biomedical researchers from around the 9 101 human genome : o iy
sequence-tagged clones. oy e that they may use this data in their sequencing progress == ! i
dbSNP. Datahase of SHPs ESearch efforts. Mere... MapViewer. Interactive I it
- a TR
3’;3;%{ genetie 17 18 4 viewer far genome ™ o e |
Working Draft Analysis Published maps sequence, and 'e Tormines ) i 4
e-PCR. Check your Genel genes | e N Y ke
sequence for 5TSs and
e NLM Press Release UniGene. Organization of
WIEW In genormic context o MEEET Press Relosse 8D, {transcribed sequences A Genes
GEO. Gene Expression B S s [ storieg inta gene-based clusters. g wvariations, jutaposed with genes
Omnibus, a public o NCBI G Analysis Pipelit AN YnisTs A non- redundant i
repository for expression ELOIME bysis Pipeline C. Several 5TS maps, juxtaposed with
b o Nature (2/15/01) Human Genome e COlBCHON OF STSS with — geneg
data i links to maps and
ssue
HomoloGene. Putatve o Science (2716/01) Human Genome seauenee
homologies among human, T Frequently asked questiens
[nause, rat, and zearafish FTP Sites What is a reference sequence?
?;m"s‘grl\?egc}';;l:t';msmms o dbSNP How are gene symbols chasen for LocusLink and RefSeq?
hetween mouse and SE%LD LocusLink Howi raany inherited diseases have a known sequence?
human i
Map¥iewer tips and tricks proteil Genomes How much of the human genome has been sequenced?
LocusLink. FOcal pOINCION syhen prowsing the genome using the new  ¥Iral 0
genes and associated Mapviswer, EH%K Dn%isp\ay Semggs o that fr] REFSEN How were the genomic sequence contigs constructed?
Intaratian BB a0 riGene How can | customize the MapViewer display?
“What classes of genetic variation are included in dbSNP?
How can | deposit gene expression data in a public database?
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Genome Resources Integration

Gene Name

PlLocusLink N

RefSeq LinkOut

Marker or

>MapViewe | Location

UniGene =<

BLAST LinkOut

z
[}
Lve)
:
Database ID
Findi u
inding Human ESTs
Dat !
Score E
Sequences producing significant alignments: (bits) Value
If
pleigl | 12506135 | enk | ALSA0049. 1|ALSA004%  ALS6004% LTI _FLO11 EC1 2 U]
T 9112888770 | emk | ALS51126. 1|AL551126 ALS51126 LTI_NFLOOG_PELZ. .. 228 Ze—kE M
7gi| 18508140 | gb|BM45%100. 1|BM458100 AGENCOURT_£6414367 NIH_MG... 227 te-58 M
gi|10891573|dbj|AU131219.1]A0131218 AU131219 NTZRP3 Homo sa. .. 221 3e-56 M
( gi| 13133695 | gb|EG3Z27257. 1| BG327257 60Z4Z6014F1 NIH MGC 14 H. .. 221 ze-5g [
|-gil 19370087 | gb|BM219706. 1|BMI18708 AGENCOURT_6761937 NIH_MG. . . 218 ze-55 [
gi|5421361 | emb | ALO42015. 1|ALO42015 DEFZp434A231_rl 434 (syn... 181 le-52 M
gi|15504374|gb|EM455334. 1|BM455334 AGENCOURT_&407059 NIH_MG. .. 154 ge-52 [
gi|12615050 | gb|EG121541.1|BG12154]1 6A02352879F1 NIH _MGC 90 H... 130 Ze-50
gi|10988112 | dbj|AULZ77568.1|AULIZT7758 AUlZ27758 NTZRPZ Homo sa. .. 201 4e-50 [
gi118505121|gb|EM456081. 1|BM456081 AGENCOURT_G410415 NIH_MG. .. 158 le-45 [
g1|10368786|db]|AULZE432. 1|AUL28432 AULZ26432 NTZRFZ Home sa... 153 Ge-45 M
gi|14083386|gb|BG772733. 1|BGT772733 6A0Z7Z0889F1 NIH_MGC 97 H... 131 ze-47 M
gi|161680894 | gb|EIP16940. 1|EI1A940 6A03177746F1 NIH MGC 121 ... 143 ze—45 M
Choosl | 914410419 5R270526. 11BE270526 60118525471 NIH_MGC_B Hom... 183 6e-45 [
g1|18514831|gb|EM465789, 1|BM465789  AGENCOURT_6423632 NIH_MG. .. 180 Ge-44 [
2 gi|14083200|gb|BG772547.1|BG772547 6A0Z7Z0642F1 NIH_MGC 97 H... 125 ze-43 M
gi| 15756517 | gb|EI764939. 1|BI764939 603047351F1 NIH MGC 116 ... lzz ze—43 [ >
gi]15491569 | gb|EI598630. 1|EIS28630 6(03251384F1 NIH MGC 96 H. .. 178 9e-43 [ ;
Chd 15717633339 | gb|AN732997. 1|AW732597 bb1Bh0S.yl NIH MGC 8 Homo. .. 175 2e-4z M _D.
gi|19302480|gb|BQ073434,1|B0073434 AGENCOURT_7052187 NIH_MG... 174 Se-4z2
gi|14502432|gb|BINE4102. 1|BINS4102 A0Z869467F1 NIH MGC 102 ... 173 ge-42 M
1 gi|10809675 db]|AVTS51827.1|AV751827 AV7S51827 NPD Homo sapie... 169 le-40 [
gi|10988864|dbj|AULZ8510.1|AU1Z8510 AU1Z8510 NTZRPZ Homo =a. .. 167 4e-40 [
gi|18501776| gb|BM452736, 1|BM452736 AGENCOURT_6401209 NIH_MG. .. 1&0 ge-40 M
gi|14065846|gb|BG755193. 1|BG755183 A02714122F1 NIH_MGC 48 H... 164 de-39 [
R c1|14170165 ]| gb | EGEZ2578. 1| BEGAZ2578 GDZTZSGG‘QFI NIH MGC 15 H... 123 de-30 [




MLH1 UniGene CLuster

TniGene Cluster H5.57301 Homa sapiens 1
MLHL MutlL homolog 1, colon cancer, nonpolyposis f mRIVA/GENE SEQUENCES (6)
SEE ALSO BC005866  Homo sapiens, Similar to mutl (E. coli) homelog 1 (eolon cancer, Pla
LocusLink: 4262 nonpelyposis type 2), clone MGC:3965 IMAGE: 2962831, mRIA,
OMIM cotrplete cds
HomoloCx
omeatene NM_000249 Homo sapiens mutl homolog 1, colon eancer, nonpolyposis type 2 (E. P&
SELECTED M ORGANISM PROTEIN STMILA] coli) (MLH1), mRNA
organism, prot{  d percent identity and length of o s
Hsuptens 000240 1 - MUTL PROTEDT HO) Un7418 Hurman DA rsmatch repair (himlh1) mEMNA, complete ods
BCO0E850  Homo sapiens, mutl ¢E. coli) homelog 1 (colon cancer, nonpolyposis Fl&
Mmusculus: sp.QOJKO1 - MLH1_MOUSE DNA MIS) type 2), clone MGC:5172 IMAGE: 3451538, mRNA, complete cods
REPAIR PROTEIN MLH1 (MUTL PROT|
HOMOLOG 1) T07343 Human DIMA mismatch repair protein homolo; H1) mRM. Bl
Lo7343 pair p g
Ronorvegicus: spP9767% - MLH1_RAT DNA mismatcl complete cds
Mih1 (MutL protein homolog 1)
Athatiana:  pirT51620 - T51620 DNA mismatchrep] Dw003833  Homo sapiens, Similar to mutL (E. coliy homelog 1 (colon cancer, Ba
MLHI [imported] - Arabidopsis thaliana (| nonpolyposis type 2), clone MGC: 2344 MAGE 2962831, mRINA,
Celegans.  pirT25389 - T25389 hypothetical protei cotmplate cds
Crencrhabditis elegans
E.coli pir:PH0853 - PHO853 methyl-directed
protein mutL - Escherichia coli EST SEQUENCES (10 of 278)[Show all ESTs
Sicerevisiage: spP38920 - MLH1_YEAST MUTL PRO \ ElM
HOMOLOG 1 (DNA MISMATCH REPA] BES34541 ¢DINA clone IMAGE 3911872 lelomyosarcoma 5'read
MLHID) BG327257 ¢(DNA clone MAGE 4563987 renal cell adenocarcinoma S'read EFM
MAPPING INFORMATION BF306562 ¢DNA clone IMAGE 4122836 rhabdomyosarcoma S'read BIM
Chromosome: 3 BI256483 cDNA clone IMAGE 5122806 choriocarcinoma Siread FM | Z
Genome View:  Multiple mappings , T [}
OMIM Gene Map: 3p213 BE795990 DA clone IMAGE 4343565 lymphoma, cell line 5'read E
Whitehead map: ~ WI1-7345, Chr 3, YAC contigWC34  BIS35081 cDNA clone IMAGE 5226825 pooled pancreas and spleen S'read EM
UniSTS entries.  SHGC-12079 Genomie Context: | BE539314 oDINA clone IMAGE 3451532 placenta 5'read EM
EXPRESSION INFORMATION BI0g4102 cDNA clone MAGE 5013904 epidermoid carcinoma, cell line 5'read B/M
DNA 2 pooled wilms' b
O o Stommchdonoon cnoaniotors]  BOT72547 cDNA clone IMAGE 4337570 testis, cell line 5'read [PIM
line;adenocarcinoma, cell lineamelanof - 3779733 ¢DINA clone IMAGE 4837559 testis, cell line Stread EM
line,ascites,astrocytoma grade iv, cell li] ===
Iymphomabloodbone;brainbreast;breay
Iymphoma,carcinorma, cell line;chori ocarcinoma,duodenal [
LocusLink MLH1
‘ INCBI Reference Sequences (RefSeq) 2
T L s )
Clck to Display mEIA-Genormic Alignments (spanming 57319 bps) Category: REVIEWED
oo JComin[uvoese [SHARR as ] vowou |_ooa L houo | TR DL
e | vose Jeroreouclamocel Protein: NP 000240 mutl. homolog 1 BL
W Homa sapiens Official Gene Symbol and Name (HGNC Domains: Histidine kanase. score: 34
. Histidine kinase-lke ATPases scors 92
MLHL: mutL. homolog 1, colon cancer, nonpolyposis type 2 (E.
coli) DMA mismatch repair protein Ao soore: 513
Lnown a3 the mtLhesBPMS] farnily
LoousiD: 4392 . ?;;;:;s the rootLhexB/PMST farnil
Overview ? Sonees e
RefSeq Summary: MLH1 was identified as  locus frequently mutated in
hereditary nenpolyposis colon cancer (FINPCC). When cloned, it was Category: NCET Genome Amnotation
discovered to be a human homolog of the E. coli mismatch repair gene N .
mut$, consistent with the characteristic alterations in microsatellite Genomic Contig: T 005580 svmy ev
sequences (RER+ phenotype) found in HNPCC Annotated transcripts/proteins for this locus:
Evidence: supported by alignment with mE1TA.
Proteome Summary: Mot homolog 1, a mismatch repair proteil |« . M4 000249
Locus Type: gene with protein product, function known of m NP 000240 BL
inferred .
cnces ?
Product: mutl, homolog 1 p m PubMed Type Protein
Alvernate Symbols: COCAZ HNPCC, iMLEL HIPCC2 . . . L
Alias: mutl, (E. coli) homolog 1 mv MapViewer . AngseaT BL
mutl. (E. coli) homeolog 1 (colon cancer, SARSDA
nonpelyposis type 2) ) B AAAB5687 BL
[Function Submit GeneRIF @upws | SV Sequence Viewer H AAABS6ET BL
Phenotype: Colorectal cancer, hereditary nomp olyposis, g AAABS6ET BL
- Levkeria f . 2 AAABS6ET BL
* DMuir-Torre family cancer syndrome ev Evidence Viewer e AARBS6ET BL [Z
- Turcot syndrome with slioblastoma . BAAESEET BL |
GeneRIF: Gene References into Function: BL BLASTLink o A4 435687 gL [0
11524701 mutational analysis in HIPCC 2 4885687 T
11691925 = binds Bloom syndrome protein; nuclear localizat] e AAARS6R7 BL
11474654+ hereditary and somatic mutations in sporadic 2 AAAB5687 BL
endometrial adenocarcinoma 151 o hAASS6ET BL
11209883 =+ KMwiSelphaforms an ATP-dependent complex with T17E52 o AAABI6ET BL
hMuLelpha and kMufLbeta on DNA 17853 N 155657 BL
11748856 = Further characterization of the mutational spectrum of p— K h55657 BL
MLH! gene in HNPCC famiics T . 5o BL
11793469 = fﬁifﬁ?m protein mte::hons glémmshedby single Timse . MAASSEET BL
17857 2 LA BES6ET BL |




. . .
Map View MLH1 -> Variation Data
Vanations Labeled: 9 Total Vanations in Region: 9
Homo supiens Map Vig Genes_seq2X] UniG_Hs3X]  VariationX] Map Gene  Het Validation Genotypes Avall
enome . + + 0 toow ess0ssm  Linkout Avail
Chromosome: 7 rs3067695 ¥ LT I
12[3]4567891011 13
Query: MLH1  [clear]
Waster Map: Genes On Seqp
Total Genes On Chromosome
Region Displayed: 39,741K-3
bp Download/View Sequenc
Genes Labeled: 7 Total Gene. T 1957588 ¥ - |
GScan #1X] UniG_t
- Hz 57301
EST |
Contig Contig dbSNP rs # Protein Function dbSMNP Protein Codon Amino acid
accession position {clusterid) accession allele residue position position
NT 005580 418821 152020872 NF 000240 contig reference a (=)
nonsynomymous change g Val [W] 1 32
o o 1 | Ha.287290
B b B Y 1512820 ¥ LTE | | I
e = Pasocsaose a | s 1
= 1 rs1065748 LT & il Zz
S 4. 151558508 ¥ LT il EIE =
7] -
71 o 1799977 F LT T
o ] - L
1= 52308317 F LT Ll T
Gene Models
+ hd
T
!
Query: gi|4557757 mutL homolog 1; mutL (E. coli) homolog 1; mutL (E. coli) homolog 1 (colon cancer, nonpolyposis type 2) [Homo sapiens]
Matching gi: 463989, 11435164, 13648539, 13905126, 14725769, 14725771, 14725773, 631299, 730028, 741682, 1079787
Lineage: Eukaryota; Metazoa; Chordata; Craniata; Yertehrata; Eutel i; M lia; Eutheria; Pri : O ini: Hominidae: Homo
All hits | Common Tree | Taxanomy Report | 3D structures | CDD-Search | Gl hsll
153 BLAST hits to 64 unique species Sort h§ taxonomy pro—>
EArchaea 80 | Bacteria EViruses EOtherEukggutae
Similar structures
Keep only | =] Cut-Off [100 Select | Resst
‘ homologues from other species
756 aa
T T GCORE. P ACCESSION GT N ORGANIEM
—_——- 3068 26 AAALTIVY 466462 - 368 Homo sapiens
-_— 3440 21 AAFA4514 7585954 - 5 Mus musculns
-_— 3380 21 AAB38506 1724118 - 1 Rattus norvegicus
-_— 1662 8 AAFS59117 7304079 - 6 Drosophila melanogaster
—_——— 1343 3 AAK25Y88 13430732 - 5 Avehidopsis thaliana
-_— 1262 4 CAABYB0Z 825572 - 7 Saccharvomyces cerevisiae z
—_— 1151 4 CAB66448 $£723818 - 3 Schizosgccharomyces pombe [
-_— 1014 7 CABO7283 3880333 - 2 Caenorhabditis elegans [ve]
—_— 748 3 AAK29067 13517948 - 3 Trypanosoma brucel L)
—_— 538 2 BAB42391 137010%6 - 1 Staphylococcous aqureus subsp. aureus N31
e=——————> 538 2 BAB0GDB7 10174988 - 1 Bacillus halodurans
(=S 533 2 AAMKS56306 14194230 - 2 Staphylococous aureus
—_— 526 2 AAKO02988 12721220 - 1 Pasteurellie multocida
—_— 524 2 1BKNA 5107506 - 4 Escherichia colil
= 523 2 AAGSU3G6 12519155 - 1 Fscherichia coli 0157:H7 EDL933
—_— 523 2 Ef4046 1074023 - 1 Haemophilus influenzae
= 521 2 AAF41803 7226683 - 1 Neisseria meningitidis MCSE
—=—— 518 2 CABS4883 7380297 - 1 Neisseria meningitidis 22491




Cn3D: Finding a Modeling Template

Cn3D 3.0

i Cn3D 3.
Fie View Stle Color Option Help o O o D

File Algnment Options  Help

Gote |TOW col
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